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Abstract

This study estimates the personnel cost implications of implementing the newly proposed Integrated Management of Childhood Illness (IMCI) algorithm in the first level health care facilities in rural Bangladesh. Policy makers need to know the additional resource requirements for IMCI before its actual implementation so that appropriate levels and combinations of personnel and drugs can be allocated. The additional personnel requirement of implementing IMCI was estimated by noting the time spent by the Community Health Workers (CHWs) in rural Bangladesh in obtaining all the required information for IMCI classification of health conditions. The average time needed to collect information for the IMCI approach, including the physical checkup of sick children, was found to be about 16.3 minutes. The average time requirements were more or less similar for all the different IMCI illness categories considered. If the IMCI relevant information was not collected, healthcare personnel spend about 8 minutes to manage a sick child. Therefore, IMCI strategy represents a significant increase in the time input of health workers. Using the additional time input requirement of IMCI, Bangladesh needs to employ somewhere between 2,700 and 4,100 health workers in rural areas. Currently, full-time equivalents involved in child health activities in Bangladesh are no more than 2,500. The additional cost of employing these health workers will be around 2.6 to 4.0 million US dollars, about one to 1.5 percent of total health sector budget of the Government of Bangladesh.
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Introduction

Since its launching in 1995, more than 60 countries in the world have already adopted Integrated Management of Childhood Illness (IMCI), a system that clusters a number of interventions to minimize the probability of misdiagnosis and to ensure the adoption of the most effective illness management strategy (1,2).  Although the concept of IMCI has now been widely accepted as a preferred delivery approach for dealing with major causes of child mortality and morbidity in the developing world, little is known about the additional input requirements of the new module. A recent study has examined the drug cost implications of introducing IMCI (3). Another important input in the proper implementation of IMCI is the availability of health care providers at the first level health facilities. If IMCI imposes additional demands on the time of the health workers, it is important to estimate the macro health work force requirement so that the IMCI can be effectively implemented in an efficient manner.

The purpose of this study is to examine the additional time requirement of health care providers for proper implementation and delivery of IMCI at the first level health facilities in a poor developing country. To estimate the number of new health workers required at the community level, we need information on current utilization pattern of health facilities, illness categories of children seeking medical care, percent of morbid cases seeking care, time spent by health workers per case and time requirement per case after the implementation of the IMCI module. Although the health workers at the lowest level facilities were not trained in using the IMCI module, an indirect method was used to obtain the provider costs of implementing IMCI, including additional drug and personnel costs. Despite the fact that IMCI is currently being implemented in almost half of all developing countries of the world, there is little or no information about the workforce implications of a fully functional health care delivery system based on IMCI. The results of this study should be useful to estimate the human and monetary resource requirements of implementing IMCI at the first level health centers. Without a systematic approach to deal with the sudden change in health worker demand due to the implementation of IMCI, the current imbalance in supply and demand will become even more lopsided (4). 

Method and data collection

The study was conducted in one rural area of Bangladesh, Matlab, the experimental site of an international center known as the Center for Health and Population Research (ICDDR,B).  Matlab is located about 55 kilometers Southeast of Dhaka, the capital of Bangladesh. In Matlab area, 60 Community Health Workers (CHWs) work in their assigned villages and eight paramedics provide services from four static health centers  (Sub-centers). This study compares the current practice of CHWs and paramedics with the resource requirements after the implementation of IMCI to derive the incremental costs. The ICDDR,B health centers are considered fully operational with relatively high capacity utilization by Bangladesh standards. In this study, hours of work done by health care providers in a day at sub-centers of Matlab has been used to define the maximum working time potentially available for providing clinical services to patients in rural Bangladesh.

This study is a prospective costing exercise in which the cost of implementing IMCI was estimated by deriving a number of parameters from the observations of CHWs and paramedics without actually implementing the IMCI module. For prospective costing of IMCI, it is important to collect data from fully functional health care facilities so that the current utilization rate can be used as the utilization pattern expected after the implementation of IMCI. Government facilities are not often fully functional due to lack of health workers, drugs or supplies and it is likely that many severe cases simply go to other providers because of this (5). Therefore, this exercise should not use the child illness cases seen at government facilities as the basis for estimating costs.

A questionnaire was designed to collect the information needed for classification of illness conditions according to IMCI module. Although the health workers were not aware of the IMCI approach, they used the questionnaire to obtain information about all the sick children in the age range of 2 months to 5 years who visited them for medical management. To approximate the time inputs needed to manage a child if IMCI module is followed, time spent by the CHWs to collect all the information in the questionnaire including physical examination, management of sick child and advising and counseling of mothers was recorded. The CHWs noted the start time using a digital watch. After the completion of the whole process they noted the time again. The difference between the start and end time was defined as the time needed for IMCI module.

Note that the time required for advising and counseling mothers related to the child illness and drugs prescribed are included in the estimate of IMCI time costs. However, time spent by the CHWs on feedings counseling or other general advice not directly related to the illness was not included here. The average time needed for the additional advice and counseling was arrived at through consensus of the CHWs present in a meeting. The average time spent by CHWs on a sick child if IMCI questionnaire is not used was also derived through consensus in the same meeting.

During the survey, the CHWs were asked to note some additional information which they do not normally collect on a regular basis, e.g., recording respiratory rate, physical signs indicating the degree of dehydration, and taking body temperature of every child seeking care. The IMCI module advocates asking each of the health related questions to all children irrespective of the reported symptoms of the child. Since getting information on all these questions needs additional time, it is important to ensure that the CHWs spend the time to ask the questions even when some of the questions appear unnecessary or irrelevant for a case. The bi-weekly meetings with CHWs and paramedics were used to emphasize these points.

All children seeking care from the CHWs and the paramedics over the survey months constitute the sample for the study. The time-input requirement survey was carried out at the CHW level only. Children treated by CHWs during their routine home visits were not included in the sample. Since IMCI is a facility-based illness management strategy, medical care provided at doorstep should not be included in estimating the costs. The data collection over a period of four months generated a sample of 1,921 cases at the CHW level and 3,584 cases at the paramedic level.

After receiving the information on reported symptoms and findings of physical examination performed by the CHWs and the paramedics at the central office of the study, two public health physicians categorized each of the cases into IMCI illness groups. The recommended management strategies for the IMCI illness types were derived by the physicians using the IMCI management guidelines. The illness categories and management types derived from the guidelines were coded and computerized for analysis. 

Results and Discussions

Table 1 shows the demographic characteristics of study children. In the age range 49-60 months, more than 60% of children seeking medical care were males. In Matlab area, male children show higher prevalence of morbidity (6) but male-preference may also be a reason for lower proportion of girls seen by the CHWs.  The number of children seeking care from CHWs declines rapidly with age. Children in the first year of life accounted for 37.4% of our sample, 26.9% were two-year olds, and for the 3, 4 and 5 year olds the percentages were 16.6, 13.2 and, 7.9 respectively.

Table 1 Age and sex distribution of children visiting CHWs in Matlab, Bangladesh, 1998.

Age
Sex

Total

(in months)
Male

Female




N
%

N
%

N
%

2-6
153
55.6

122
44.4

275
14.3

7-12
210
51.9

195
48.1

405
21.1

13-24
289
55.9

228
44.1

517
26.9

25-36
166
52.0

153
48.0

319
16.6

37-48
138
54.3

116
45.7

254
13.2

49-60
  92
60.9

  59
39.1

151
  7.9

Total
1048
54.6

873
45.4

1921
100

Source: Matlab survey data, 1998

The average number of symptoms reported per child was about two. Overall, more than 80% of the reported symptoms were related to respiratory ailments (cough), fever, runny nose, and skin problems. Cough was the most frequent symptom mentioned (32%) and the next two most important symptoms were fever (25%) and skin diseases (14%). It is also observed that diarrhoea and dysentery taken together represent only 5% of total reported illness. This could be peculiar to Matlab area, where diarrhoea control program is quite effective. If time inputs of health workers vary significantly between diarrhoea and other illnesses, forecasting personnel requirement for IMCI must correct the sample average by national weights of diarrhoea. Among other broad categories, oral sores (4%) and ear problems (2.6%) contribute to 7% of the overall illness burden.

The reported symptoms imply that about three fourths of all cases are actually IMCI target illnesses (74.4%). It is consistent with the findings of another study carried out in Gondar, Ethiopia where ‘these (IMCI target illness) conditions typically account for three out of four sick children seeking care at a health facility’ (7).

1.  Time required for managing sick children
Table 2 shows the time required by the CHWs to examine the sick children and to medically manage the patients. The time requirement reported by the CHWs is the actual time they spent in implementing the quasi-IMCI questionnaire. Therefore, the time spent by the CHWs with a child is the total time required to ask all the questions relevant for IMCI, to perform the physical examinations required for IMCI classification of illness and to medically manage the case.

Table 2 reports the distribution of time needed by the CHWs to manage a sick child by gender. Overall, the average time required for a case was found to be 16 minutes including the time spent to advise mothers about the drugs prescribed. There is no significant gender variation in the average time spent per case. It also shows that for almost 87% of cases the required time for the management was less than 20 minutes and for only 17% of the cases the required time exceeded more than 20 minutes. The table also shows that the modal time-requirement class was 11-15 minutes with 40% of all sick children belonging to this category.

Table 2 Time required for physical examination and management of sick children by CHWs (when they use IMCI module related questionnaire)

Time spent
Male

Female

Total

(in minutes)
N
%
Average

N
%
Average

N
%
Average

=<10
162
15.9
  9.2

122
14.3
  9.2

284
15.2
  9.2

11-15
414
40.7
14.0

347
40.6
14.0

761
40.7
14.0

16-20
315
31.0
18.6

267
31.2
18.7

582
31.1
18.6

21-25
  78
  7.7
24.1

  83
  9.7
23.7

161
  8.6
23.9

26-30
  28
  3.7
29.3

  32
  3.7
29.0

  70
  3.7
29.1

>30
  10
  1.0
39.3

   4
  0.5
39.5

  14
  0.7
39.6

Total
1,017
100
16.2

855
100
16.4

1,872
100
16.3

         Source: Matlab survey data, 1998

Table 3 shows the mean time required by broad illness categories for sick children managed by the CHWs when they use the IMCI guidelines. The average time input needed varied from 13.6 minutes to 17.2 minutes. Time input needed do not show high variability among different types of illness. The CHWs spend more time on a diarrhoea/dysentery cases and time needed for an ARI case is a close second. Treating cases of injury, burn and worm infestation need relatively lower amounts of time.

To estimate the additional personnel cost of managing illness cases by IMCI, time spent on a child under the current practice was obtained through a qualitative approach. A meeting of all CHWs and paramedics was organized in Matlab in early July 1999 and all the health care providers present were asked to come up with a consensus about the average time requirement of managing a child under current practice (without using the IMCI questionnaire). After the group meeting, the CHWs and paramedics reported that the average time they spend on a sick child for physical examination and medical management was about eight minutes.

Table 3 Average time required for physical examination and management of sick children by CHWs when IMCI relevant information is collected

Illness types
Mean time in minutes

1. Fever

2. Cough

3. Running nose

4. Drh/Dys

5. Worms

6. Skin problems

7. Oral sores

8. Ear problems

9. Eye problems

10. Abdominal problems

11. Injury/burns

12. Others
15.7

17.0

16.7

17.2

13.6

15.3

15.8

14.9

14.9

14.9

13.9

16.3

Overall average
16.3

Source: Matlab survey data, 1998

2. Time needed for advice and feeding counseling

One problem of estimating IMCI personnel costs through the questionnaire approach (without actually implementing IMCI) is that the time needed for advice and counseling recommended by IMCI cannot be estimated directly. The time required for usual advice on drugs, caretaking, etc. is already included in the average time reported by the CHWs. If IMCI was actually implemented in this area, 1,736 cases should have received advice and counseling, or about 90% of total number of patients. Table 4 shows that about 73% of children received advice from the CHWs. Since the time needed for illness related advice and counseling has not been recorded separately, no correction could be carried out for higher needs for counseling and advice for IMCI. In terms of feeding counseling, only 10% of children received counseling to improve feeding practice although IMCI requires that feeding counseling be provided to all malnourished children, or about 50% of all children in the sample.

Table 4  Advice given by the CHWs to the mothers/guardians of Children 

Type of advice
Frequency
%

Number of children given no advice 

Number of children given advice

   Types of advice given


Keep away from cold

   
Use medicine properly

   
Clean ears with cotton

   
Pour water on head

   
Cold sponge the body

   
Bath with neem leaf

  
Maintain cleanliness

   
Take food carefully/properly


Others
525

1396

448

357

268

226

344

121

468

358

672
27.3

72.7

13.7

10.9

8.2

6.9

10.5

3.7

14.3

11.0

20.6

Total
3262*
100

Note:  * Multiple advice
Source: Matlab survey data, 1998                 

In the general meeting of the CHWs and paramedics, they were asked about the average time needed for counseling mothers on feeding practice and caretaking. The reported time requirement was four minutes per counseling session. It is important to evaluate the time requirements for advice and counseling very carefully as these activities are quite intensive in terms of time input of the health care providers. Time inputs needed to advise and counsel the mothers according to IMCI recommendations may be approximated from the advice and counseling given by CHWs and paramedics in the survey area.

IMCI advocates that every child with any illness, severe or trivial, should receive advice or counseling from the health care providers. This is to educate the mothers on how to use the drugs prescribed and how to care for the sick child even when no drug is prescribed. Thus a child may get both advice and counseling at the same time if he/she presents nutritional problems with other illnesses. For IMCI, about half of all children (as they are malnourished) will require feeding counseling and other related advice. Under current practice, malnourished children rarely receive any additional counseling. Assuming that feeding counseling and advice requires five minutes per malnourished child, one minute higher than the current practice, additional time needed for feeding counseling in IMCI should be 2.5 minutes per illness case seen by the CHWs (Table 5).

Table 5  Additional requirements of health workers for a switch to IMCI from current practice


Time needed,

current practice
Time needed:

IMCI





Time input needed/child
8.0 minutes
16.3 minutes

Counseling
0.4 minutes
2.5 minutes

Total time/child
8.4 minutes
18.8 minutes

Number of sick children/month
240/1000 children
240/1000 children

Number seeking care/month
120/1000 children
120/1000 children

Time needed/1000 children/month
1,008 minutes
2,256 minutes

Number of children in Bangladesh
15,700 thousand
15,700 thousand

Time needed for Bangladesh (FTE = 6hrs/day)
2,198
4,919

Time needed (FTE = 4 hrs/day)
3,297
7,378

Salary and benefits per year
Tk. 48,000
Tk. 48,000

Total salary cost when FTE = 6hrs/day
Tk. 105.50 million
Tk. 236.11 million

Additional salary cost for 6 hours/day work Tk.
130.61 million = USD 2.69 million

Total salary cost when FTE = 4 hrs/day
Tk. 158.25 million
Tk. 354.14

Additional salary cost for 4 hours/day work Tk.
195.89 million = USD 4.03 million




Note: FTE estimated by assuming 6 or 4 hours of work/day, 240 working days in a year
Source: Matlab survey data, 1998                 

              Bangladesh Bureau of Statistics, 1998TC \l1 "_________________________________________________Chapter 6Comparing the Illness categories, Management Strategies and Costs for Sub-centres and for IMCIIn this chapter, illness categories, management strategies and treatment costs have been compared between the current practice of paramedics at sub-centre level and if the IMCI recommended strategies would have been there.     6.1. IMCI illness categoriesTable 1 shows the summary of illness categories according to the IMCI illness classification in different blocks. Overall, cough or respiratory illnesses contribute the highest proportion (24%) to the total illness. Diarrhoea and dysentery together represent only 1% of total illness which is much lower if it is compared with the CHW level which is 5% of total illness. The proportion of respiratory illness is also lower than the CHW level. It is observed that almost 17% of total illness is fever. It is important to note that there was no case classified under the illness category of measles. This is probably due to the routine home visits by the CHWs and also due to the case Table 1 - Summary of illness categories according to the IMCI illness classification by block. IMCI Illness categoriesBlocksTotal   N
  %
ABCD1. Cough or respiratory distress2. Diarrhoea/Dysentery3. Febrile illness High malaria riskLow malaria risk4. Measles (with or without                complications)5. Ear problems6. Malnutrition7. Others4564-485-5446945524663-163-3625628269312-466-604727257379-377-676867692132       26.2    88         1.1   -              -1491       18.3     -             -  217         2.71883*     23.12231       27.4 Total21271186268430138042      100* Adjusted number of malnutritionmanagement by the CHWs at community level. Ear problems contribute 2.4% to total illness burden. Malnutrition, when it is adjusted, represent 23% of total illness. More than one-fourth of (27%) illness are in the other category. It is to be mentioned here that the breakdown of other category of illness has been presented in table 2.Figure 1: Broad categories of illness according to the IMCI illness classification 6.2. Comparison of illness categories based on the reported symptoms and IMCI illness          categoriesTable 2 shows the comparison of illness categories between when it is based on the reported symptoms and when it is classified according to the IMCI guidelines. It is observed that the absolute numbers for each category in two types of classifications are not far apart. When the proportions are considered, it has been found that proportions are higher in all categories in the first type (illness based on reported symptoms) except for the other category. This is due to the number of malnutrition cases considered in the second category which is absent in the first. This has contributed in the reduction of proportions of illnesses in the second category. When individual illness type is considered, the variations are not so wide like it was seen in case of CHW level. Table 2 -Comparison of IMCI illness types with illness types based on reported symptoms  Illness typeReported illness    N
      %IMCI illness type    N
      %1. Cough or respiratory      distress2. Diarrhoea/Dysentery3. Febrile illness 4. Measles5. Ear problems6. Malnutrition7. OthersSkin problOral soreWormEye problOthers2179
    37.1    88
      1.51410
    24.0   -
       -  207
      3.5   -
       -1232
    21.0  325
      5.5    48
      0.8    69
      1.2  318
      5.42132
    26.5    88
      1.1 1491
    18.5    -
       -  217
      2.71883*
    23.41190
    14.8  365
      4.5    46
      0.6    66
      0.8  564
      7.0Total5876
   1008042
    100     * Adjusted number of malnourished casesTable 2 shows comparison of types of illnesses when it is classified from reported illness and when it is done based on the IMCI illness classification. It is seen that there is little variations in the absolute numbers of different types of illnesses in two types of classification, but there are variations in their proportions. It is also observed in the above table that the proportions in the IMCI classification are lower than the proportions in the classifications of reported illnesses. This is due to the malnutrion cases included in the IMCI illness types which is absent from the reported illness types. Almost one-fourth of the IMCI illness types are malnutrition. The higher absolute number of total illnesses of IMCI is basically due to the malnutrition cases and other type of illness.      6.3. Referral of patients according to IMCI at sub-centre levelTable 3 shows the referral of child patients when they are assessed according to the IMCI guidelines. Overall, there are 116 cases in four blocks who need referral to higher level facilities for further management. This is only 3.2% of total children who came to seek treatment at the sub-centres. The sub-centre in block ‘C’ has a very high proportion of cases who need referral in both categories, urgent referral and referral for assessment. This are very high numbers when it is compared to the proportions of child patients from that block. On the other hand, block ‘D’ has a low proportion of referral in comparison to the number of child patients from this block.  Urgent referral in block ‘B’ is very low (4.2%) whereas referral for assessment of children in block ‘D’ is very low (5.8%).  Table 3 - Referral of patients according to the IMCI guidelinesBlockReferralsTotal    N             %Urgent  N                %For assessment  N               %ABCD  5
     10.6
  2
       4.235
     74.5  5               10.6 19
   27.5   8
   11.6 38
   55.1   4
     5.8  24
     20.7  10
       8.6  73
     62.9    9
       7.8Total47
     100 69
    100116
     100Table 4 shows the comparison of referral pattern between actually referred by the paramedics and referrals by IMCI guidelines. The percentage difference of referrals between these two over IMCI is 23% in block ‘C’ to 156% in block ‘D’ In other two blocks the difference is 37% in block ‘A’ and 50% in block ‘B’.Table 4- Comparison of referral of patients by CHWs and IMCI guidelines by blocksBlockReferredActual by ParamedicsIMCI% Difference over IMCIABCD1555623241073937.550.023.3155.6Total9911614.76.4. Drug treatment by IMCI guidelinesTable 5 shows the drugs that would have been required by the IMCI guidelines given that the illness pattern remain same in the population. It is observed that ‘soothing syrup’ is required in almost 61% of the cases. The antibiotic use is only one-fifth (19.3%) of total drug use which is much lower than the antibiotic used (42%) by the paramedics. There is a long list of antibiotic used by the paramedics.  Table 5 - Summary of drug treatment according to the IMCI treatment scheduleDrugsFrequency%Multiple dose
First dose1. Soothing syrup2. Paracetamol3. Cotrimoxazole4. Chloroquine5. Mebendazole6. Tetracycline eye ointment7. Gentian violet8. Rehydration plan A9. Rehydration plan B10. Rehydration plan C11. Vitamin A12. Iron 2055

    17 (7%)
225 (93%)  604 (93%)
  46 (7%)    -   45   17 325   25    6    -    1    860.97.219.3-1.30.59.60.70.2--0.2Total3103

271100Considering Matlab as a low malaria risk area, the use of antimalarial drug (Chloroquine) is nil.  Among other drugs would have been used in significant proportions are paracetamol and gentian violet. It is observed from the above table that paracetamol, although has an utilization rate of 7% of total drug use, majority (93%) of its use is as single dose. This type of single of drug is in the special situations where the patients need urgent referral. The use of paracetamol is aapparently low in comparison to the use of this drug by the paramedics which is almost 27% of total drug use. This is actually due to the restricted use of paracetamol by the IMCI guidelines in treating the cases with fever. IMCI recommends the use of paracetamol only if temperature is 38.5 degree celcius or more but in our normal practice the health workers prescribe this medicine if they find patients with temperature 37.5 degree celcius or more.    Table 6 - Cost of drugs if it were according to the IMCI treatment scheduleDrugsQuantity requiredUnit price (in Tk.)Total price (in Tk.)1. Soothing Syrup2. Paracetamol3. Cotrimoxazole4. Mebendazole5. Tetracycline eye ointment6. Gentian violet7. Rehydration plan A8. Rehydration plan B9. Vitamin A10. Iron11. Cotton for ear wicking205524265045173252561810 (400 gm)101220141512102010255520,5502,90413,0006302553,90025012010200550Cost for treating skin problems42,36951,757Total 94,126Table 6 shows the drug cost that would have been required if IMCI treatment protocols were followed to treat the children given that the illness pattern is same. A great bulk of drug cost is for soothing syrup which is slightly more than one-fifth (22%) of total drug cost. Cotrimoxazole, the only antibiotinc used according to the IMCI treatment protocol, contributes almost 14% of total drug cost. Gentian violet, which is used for treating oral sore of children, and paracetamol used to treat fever and pain, represent 4% and 3% of total drug cost. For other types of drugs , each contributes less than 1% of total drug cost.Table 7 - Comparison of drug cost between the treatment provided by the paramedics and the treatment recommended by IMCIEventsTreatment given by ParamedicsTreatment recommended by IMCI 
% of patients not treated by Paramedics
% of patients treated by Paramedics
Treatment cost by Paramedics  
Treatment cost of all patients (if there was no referral)2.897.2152,721157,1203.296.894,12697,238
Drug cost of treatment by Paramedics is higher thanIMCI by 38%    It is to be mentioned here that the treatment cost by Paramedics is 38% higher than the treatment cost recommended by IMCI tretment protocol. This is because the IMCI did not consider the treatment cost for the children with other problems if it is not included in the IMCI illness classification. As for example, a large  proportion of children with skin diseases are classified under other groups have been given treatment for any associated illness ignoring the skin problems and other associated problems not listed in the IMCI. But in case of treatment given by the paramedics, this cost is included as they have given treatment to those children as a current practice.  6.5. Treatment cost by illness typesTable 8 - Drug cost of treatment of by illness type diagnosed by the paramedics and IMCI Illness types based on diagnosis by Paramedics  Drug cost by Paramedics (Tk)Drug cost by IMCI (Tk)Total cost Average costTotal costAverage cost1. Respiratory ailments2. Drh/Dys3. Skin problem4. Ear problem5. Eye problem6. Worm infestation7. Fever8. Injury9. Others66,1461,60551,7578,0431342471,0602,6954,384403250              5151719532632,1121,78551,7572,9542042473,600--152050143172--136,07192,659 Table 9 shows the drog cost of treatment according to IMCI treatment protocol by IMCI illness classification. It also shows the proportions of different IMCI illness categories among the children under study. As IMCI identifies multiple diagnoses based on the presenting symptoms and findings from physical examination, the number of illnesses exceeds the number of patients.  Table 9 - Drug cost per illness according to the IMCI illness classifications and proportions of illness among the children Illness types of IMCI Average drug cost to treat a case(in Taka)Proportion of illness among the children (N=3584)1. Severe pneumonia or very severe disease2. Pneumonia3. Cough or cold: No pneumonia4. Severe dehydration5. Some dehydration6. No dehydration7. Severe persistent diarrhoea8. Persistent diarrhoea9. DysenteryHigh malaria risk10. Very severe febrile disease11. Malaria Low malaria risk12. Very severe febrile disease13. Malaria14. Fever/Malaria unlikely 15. Severe complicated measles16. Measles with eye or mouth complications17. Measles18. Mastoiditis19. Acute ear infection20. Chronic ear infection21. No ear infection22. Severe malnutrition or severe anaemia23. Anaemia or very low weight24. No anaemia or not very low weight25. Others Skin problemOral soreWormEye problem20301090252590020473247271234192323750239050-1751.412.845.3-0.20.8--1.5----41.6----3.0-3.1041.438.133.210.21.31.8  
3. Prevalence of illness and health seeking behavior

A simple information sheet was prepared to transfer data from the record books of CHWs to estimate the prevalence rate of illnesses among children in a month. The CHWs visit the households in her area (each CHW has her own assigned area) every other week and collect information on all child morbidity cases during the preceding two-week period. Since the recall period is relatively low, cases of morbidities reported by mothers should be quite reliable. The analysis of the CHW records indicate that the total number of illness cases in a month in Matlab was about 240 per 1,000 children. Therefore, about a quarter of all children become sick in a month on the average.

From the information collected from Matlab survey area, we can also estimate the proportion of sick children visiting the CHWs and/or paramedics in a month. Among the children with morbidity, only 15.7% visited the CHWs. This does not include the cases the CHWs have seen and treated during their home visits.  About 35.9% of all sick children visited the sub-centers to obtain medical care from the paramedics. However, a significant proportion of children seen  by paramedics were referred to them by the CHWs and so the proportion of children visiting both the CHWs and paramedics should be counted once to avoid double counting. Since the CHWs refer 77% of all children seeking care from them and as 66% of the referrals actually show up at the sub-centers to see the paramedics, the number of illness cases seeking care from CHWs and paramedics should be about 44.5%.

It is likely that the proportion of children seeking medical care from CHWs and paramedics would have been higher if the CHWs did not visit the homes of the locality on a regular basis. Mothers may not bring children to the CHW or paramedic if the scheduled home visit of CHW is within a few days of onset of the illness. In other words, in a health care delivery system, where home visits are absent, the proportion of ill children seeking care would be higher than 44.5% mentioned above. However, the point prevalence of illness should be relatively low and it is unlikely that the increase in the proportion of ill children seeking care will be more than 5% when home visits are discontinued. Adding this number with the observed proportion seeking care, about 50% of all sick children are likely to visit the health care providers. Given that the prevalence of illness is about 240 per thousand children, the number of children seeking care will be about 120 per thousand children per month.

4. Need for additional health workers for implementing IMCI

Table 5 summarizes the parameters derived from the survey to estimate the additional time requirement of the medical care providers at the first level health facilities. The full time equivalent (FTE) of health workers needed is estimated by assuming that the effective working hour per day is between four to six hours. In Matlab area, the sub-centers provide services to patients for about six hours per day. In another study, it was observed that health care providers at the first level health facilities usually spend less than four hours on patient management (8). Therefore, the additional personnel requirements should be estimated using these two levels of hours of work per day. We also assume that the health workers work 240 days a year and their average salary and benefits is Tk. 48,000 per year (the Government salary level), about US $ 992 using the 1999 exchange rate.

The results of the study suggest that the implementation of IMCI is quite intensive in terms of time inputs of the health care providers. Time requirement per case was found to be 8.4 minutes when the prevailing management practice is followed. The additional 0.4 minutes is due to counseling of the patient’s guardian. The current practice, if properly implemented in all areas, will need about 2,200 to 3,300 health workers at the community level depending upon whether they work four or six hours a day. In Bangladesh, the health assistants and other community level health workers provide care to both children and adults. However, since the total number of health assistants in the country are about 4,500, it is likely that current practice can be fully implemented without hiring any new workers. If IMCI is followed, time requirement per case will increase to about 16.3 minutes for management and 2.5 minutes for counseling. This additional time-input translates to an additional 2,721 to 4,081 full-time health workers, or more than a 100% increase in the number of workers needed for child health activities under current practice. In Bangladesh, hiring additional health workers at the community level should not be a major problem. According to Bangladesh health workforce review, almost all positions at the community level (excluding fully trained physicians) are filled (9). However, employing new health workers will need additional resources for training. In this exercise, which examines the incremental cost of converting current practice to IMCI, did not estimate the long-term training costs.

In Bangladesh, the community health workers are already in place and so the full and effective implementation of current practice will not require hiring of new health workers. But, for implementing IMCI, the country needs somewhere between 2,700 and 4,100 health workers. It is unlikely that any of these additional workers can be obtained by reassigning the current pool of workers from other health care activities to child health. The employment cost of these additional workers alone will be about US$ 2.69 to 4.03 million, equal to one to 1.5% of total health sector budget of the Government of Bangladesh (10). Therefore, the personnel cost of IMCI will be quite affordable by the Government of Bangladesh if the low-cost human resources are employed at the first level health centers.   

Conclusion

This study derived the additional personnel cost of running IMCI at the first level health facilities using the data collected in a well-functioning health care delivery system in Bangladesh. The reason for relying on Matlab-based parameters is to provide more realistic cost implications of IMCI when it is introduced in well-functioning medical care facilities. The introduction of IMCI is likely to improve the quality of services provided and the level of utilization of health centers by the population. The quality of care provided at Matlab health facilities is considered quite high and drugs are also available at the health centers free of charge. Therefore, the best utilization rate of health centers we can expect in Bangladesh should be similar to the level observed in the Matlab area.

One study carried out in three different areas of Bangladesh (5) found that the number of children seen at the first level public health facilities by the local health workers was 195 in a month, or about 122 children per month per provider, after correcting for the number of adult visits. The number of children seen by a paramedic in a month at the sub-centers was 244 on the average, exactly double the number seen by the health workers in public facilities. Despite the lower number of patients seen by public sector health workers, adequate numbers of health workers are currently present in the system to manage the additional load of patients, if the Matlab workload is used as the reference. For this reason, the additional personnel cost of making the current practice fully operational is considered zero.

For Bangladesh, implementation of IMCI will require an additional 2,721 to 4,081 health workers at the first level health facilities. This estimate is based on the assumption that the increased utilization of services by children will not affect the health seeking behavior of adults. If the health seeking among adults changes due to improved service delivery of IMCI, the additional personnel requirement at the first level health centers will change as well.

The analysis suggests that the additional personnel cost of running IMCI in Bangladesh will be relatively small compared to the total health sector budget of the government. The new approach intends to deliver the cluster of child health services defined in the module through paramedical staff or community health workers rather than fully trained physicians. Although, one should examine the change in the human resource requirement for the whole country within a macro framework, the additional employment cost of IMCI is found to be no more than 1.5% of the current health sector budget (about $270 million) with high potential benefits in terms of health status of children.

It should be mentioned here that the estimates presented in this research are the estimated recurrent costs of running the IMCI. Implementation of IMCI requires additional investments in terms of startup training, procurements, etc. The IMCI may also require regular retraining of the health workers. These additional cost components are not considered in this exercise. A full costing exercise of IMCI should estimate the costs by actually implementing the module in a pilot area. Similarly, the additional resource requirement for better management and monitoring of the health workers is also not included in the estimates presented here.

The method used in this research is a quick approach of determining whether the personnel and other recurrent costs of running IMCI is consistent with the overall resource availability in the country. If the personnel and other recurrent costs are not affordable, the country must adjust either the module or the resources in other areas to allow proper implementation of IMCI. In this sense, this type of analysis should be the very first exercise to undertake to determine the feasibility of adopting IMCI given the resource availability in the Government health sector.  
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